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i imm 1 ] mnuM%mi£t i . 

[ if *JS4 ] ffiffffi§?L# . * -v t*f— ^ 3 V WlMS: 
«T* tfiftMTIBfc SixT n 4 i t £ WSS: 1 1 h tt* 

jaifBiao^ffl«s^M. 

»«Siutiffl»<oa?L**t 4 £ fc 4£tt*l 

assays. 

[000 1] 
[0002] 

[«aw««lfl6*. fiftWfc, &mfrt>cr> 

[ o o o 3 1 if«^«Kt*iaR-rs«^t{i. - 
mz&tttfflH&mzti&tf^ mn-tfhh. 

[ 0 0 0 4 ] 4fc x ft«0»&TH3r< . Jh« tfflfffi** 
[0005] S;tSSte> 3fsffJ^&4&^ttttiR<^$]R£ 
^l£^*4£a6(Cjg#&x*;|^-£*£ < t 



4. 

[0006 ] 

fi= 3 Sic, 4«affi»<oaaBt«||^t»rtE-f & nfcfc 

[0007] ¥ffrO«fc 3 ^fflaSo^gBS-ff 3 

r *5fite (invasive)j .<0^T't , 
*ai*0»«0 i 3 WtiUHIt (non-invasi 
v e ) j Oj&gTi ftV>¥$Ste (semi-inva 

s i ve ) <vfem£ft?zktf&%i±#mMm$m. 

[0008] 

[ara£JB8W-*fc*><0*8] *^^«tfflW!!iSg 

£WU »lES'-hO^«ffi«0(Mfr&^xjM^F- 
[0009] «E*»x*/|^Mi\ iSfM. 

f— ft> mmn^ttifrk-t&zttfx-z h. 
[ooio] iffijwfea*. WN£isA,x'^hz.ktm.$. 

[ooii] «raa?ni, t*f 3 yoisii^is 

[0012] ffie>—Mi, «3W»i»»Rg|5»jfc4v>(iiS 

[0013] ««x*/Wf-3&«ft|&S*iSIB!ltiyt4)*i 
ttWLk &mcomm£fflj&frZ>m.i:0)®iztRM<mt: 

ztizsm&GL zcnm^mi&m^nmLxm 

[ooi4] tttmi(OMmwmmmi.. &&b 
Lximmtxh*) . fflffit^o»^?L*^$ 

[0015] 

[H9!«o^it<wBJB] am, sjs^&a^si: ixm 

RfflX'bh. £tz®2li. HlfcSrr**IIIWS®IE 
[0016] £ftffl«UII£fi 1 Ji. Ttt lii . ^tfk 

frfflwaa^s i ?>m#&vm*\i , m^-r 4 * f-f 

t)^)TAntf. fWJ:3^t)<?)Tt«tV\ £ffcH 
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J? * I < »i, &fttEMS!i9£tt 1 li. £)£®Ii#>£>&4 

ttx- hOWWiffiKT****. fc-k *tf . 1 1 c 
m^ieSlc9JI*2rE9f#4. 

[0017] £<frffl*8»IE 1 OJS« 1 a fctt. ffiia 

2 frwmzmt a »e 3 aw* s <vo > * . 

»L3<*>BSM\ tztUi. 0. 1 jum~3mm<7)©g| 
fctS-fc#T'£S. **J. HlRtfB2<O0fCtti»L 
3 m- 1 4MB L T n 4 iSfc J6 1 T ffltffcftWT 
t>«fcv\ *fc. 3?l3cOBiH^K(iR(cPSA,-f, MJg, 
ZftBmc07FgmTi>£i\ mi3<7)®fg.k LX 1 

-tyf-s/i o l-ffl^/bioo^fioeHkt « i ttf-cs 
[0018] SLfowmmiW. i wttratisuTtt. a- 

H2tajL3<0rt«li. «*4?fflfcSft.4.- ^ 
fMOfttta&l 1 1 b HCtiHiWI^SttftT- 5 # 

mute wxtrab 4 v oiairts c t 

LTli, 1 0kHz— 1 OOMh z<?tigg&0ffimfc&®. 
mthZtifiX'th. ifc. igW&kt 0. 1-100 
0W/cm2<DjgBO3aETtefflf 4. JB 

WSatW 2 flGUblcttfl LT ^TtioU #"f Lt 

[ 0 0 1 9 ] i«)l8«iasaB3)S? 5tt. &fMBtt 
frfflfSiMIS 1 tf>^« 1 b ffiCfli LoftS =k ? K LT 

c o o 2 o ] <xiz. ±&itz*iL#fflmmgiW<?>mmz 
r>wxmmh. ±#wfflsmm.icomiz%ix 

S»IHfi 1 OSS 1 a tf&ft 6 *5*ffifciEif3*l.4 . 
&U=5rE^ £.ffl2coj*iUcomtk4(V 

EEA#*aw:S5fl#4. ;^£E*«aaw*fctj: 9, 

£^2<^i*jgflcD?g#c4 fc* ^ t'f-y 3 >#&4rf 4 . 
[002 1] ^V^T-is a ti=-X&\,zffli, 



fcfci.if. Robert E. Apfel : " Sonic efferves 
cence: tutorial on acoustic cavitation" , Journal 
of Acoustic Society of America 101 (3): 1227-1237 
, March 1997, Atchley A,Crum L: " Ultrasound-It 
s chemical , physical and biological effects: Acou 
stic cavitation and bubble dynamicsEd, Suslick K, 
PPl-64, 1988 VCH Publishers, New YorkKISifcSixT 

[ 0 0 2 2 ] 0 3 fct t'f- is a ><?D?g£<9ttll£ 

mmrx\ mmizmv-x^&tfztfmb%s>i)\ m 
wt. mzif&Lx^t:m<. mm. ttzim±. m& 

^&mx'$<mi-fz>. ttz. a**«s»tftLT^ 

4"fl^(c^t4. *»^t4j^Tli. i<0^Hfc*@L 
T , «^<0igTL 3 SrJ^« Lf^ffliWa^S 1 $rffi>i 

[0023] j8«WBWIH t 5*».4)|IMFttx^^-S' 
*tT. jfii*4 (Hl#!S)<^E*3WjK»fcfiTLfc^ 
S>^"C«i. 03 ( a) t^f J:dt=. ^ft^JPI 

**^* i m4 7 fc ^oT^t L> JE 

C. H3 ( b ) Jtdfc. SWS7#jfi*-r*. 

t- 03 (c) tSrfidC «}S7l4«iap , t*. 

mmicommi &b&t&Lx^hmb\t%MW)^ } s$&. 

•ti. -ftcbh. %&7<?>±Mfrbm),$im. It: 
ViX. «}S7<0±Blfcaqtt*iB[flc4l4iS?L3fcft*» 

~>x*8UK*mzm\zixh. m7<r)mm±Mmz% 

*) . tzb US , 6 0 0k m/hg^^EPA^ifijO^x 

^#=a»^s i(os^i at(i s im<omiL3tfM 

[ o o 2 4 3 ^£7)j; o c. *$mvmit*ffisfmmm 

jS(otmmz. mitzmizmmmifithzbizx 
omfl*®m]t<tef*iizmiz-tzzbtf?$&. mi 
n®.umz±teimwmm 1 #&mbim? 

[00253 Kb bh&mmfcumz&^mz 
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matikWz^k mffitjizmjL 3 mm^m^ 
®mz mmm%-tz> z t t . mzm^h 
z$nmmm&$- uz < %^3mz&. mn3#%^ 

h. zcokolz. ft. %b&imi3<m 

nzMfflthzktfxmwmtzh. ttz.mw> 
?ft. m&x-wfoffy&itfkwzvii izt * . 

iiwxw-i, mm. «e. mas. swetust 

[0026] «rt. £fto&8S5MES 1 cozmcom 
izffifcztimfa4 1 1x4 >x u ym<r>w&.<mm 

[ 0 0 2 7 ] S*? tKMfcftiifcHMU: L*C 

/k £3ft£*, #8*/^>- £tt* 
A^ty. tmmt^=t» . xto^ r>\ iy&ras. fit 

m&r?* *?A)vx. vvfi<(y%t'commfmm. ttz 

fit£2Fk KfiEM. fffflfflftPftft. 

[ 0 0 2 8 ] tea. mitzmskwizis^xte. mm. 
mm? 5 &wxmsmfift*Qjtoth x^iz uz 

**t'T-=/3ymtfM<)mimit&<7)x\ mz% 

mX < &*6«*flBfc£R*>7t8 ZBUL-ti ZttfTZ 
h. 

[00 29] J8?L3O*&SfciH^<0Httftfc 

K&8 0 ^ m i 4 // m03.Z8$O;*c£ J«|?L3«^ 
4 0kHz <T)m : g%iZi'-bl,zmMi'hb80M 
mcoMK 3 OgSftT'jg t>3fi< LT=* ■r fc'f-y a > 

H z OifffiSSrPiatt* t EfI4 At mcOJSTL 3 <9§ff#<9 

® ; m.*mwiimx'3&izmm'Zh. 

[ 0 0 3 0 ] )8lf«OSia»i:^r;K0»afeatJf 

[0031]^. *4— fcfc*«f 1MH 
z . T-Ttt itfl 07^ ^D»BBl*tCfi*fiftiJBSrt- 

st. v—bom3<oa5^t^>'7';i/*«%sfe-ri.A^ a 
mzmz-ytzmfo&nmmfc. tz t o o k h z 



/*7VkWta3*i*. r<7)J: ii,z%-ffimw*izm 

(n-ktmmmhzttfx'th. zvxoizmwtk 

"CS*. r<Oj:otc. *»BK:J:tU/. mm (£#) 

[ 0 0 3 2 ] * fc. ^flcfifWBaSK 1 ^JS« 1 a (C« 
jacS*i*«R^iSL*0Bfiii»«tt. Hi, 03fc^$ft 
S«Jt^RR^$ast>WTti=3r<. H4 (a) , 

(b) „..(. c) iZTiitZolZT-^-iWzittz*). m 
4(d). ( e ) IZJn-t* o fc3»L«5*IB»* L 

[ 0 0 3 3 3 El 5 14. *%Bg^i*W!«IgSOffi!0 

mtttmmMz\m-vmzttLx^%. H5tc^ 

WWTjBfcLT^*^ SfL30l*lgl5«4, ^fh'f- 

tr-f-^aywBMI*lST$**«rtrk-LTtt, tztl 
&X3-XKylf)V, 7th7Vy. X3T^*>Y, X'J^ 

o^vb, «.«^ffivgtti?J^j>i,. 
[ 0 0 3 4 3 * a- h'r-i^ a >H«rF« 9 £S?L 3 

zb^ta^ &mzim&s:5-x.z>.t3*tiw$'%<% 

[0035 3 B5fcjj*tfflfc*SVvCtt. lmgO^Yt' 
SfL. 2Hia<0^^hr-^3>'T% mffl*^85rjiL 

[ o o 3 6 j mjL3coft&<ommzg§i&. ^ 

u^^» Tiv-dy, tty^ u\>-?A>iu\,l)-#yi&?) 
tfx*mz-£xti<ztiziiy)**VT-i'3y<?)m 
mti&Tzv&zthTZz,. ztui. zm 

■V h'f-y 3 ym#f(olfet X * -v t'f- x 3 ytf 

m.L^t<tch^hX'hh. 
[ o o 3 7 1 Ei 6 \t. *mi(D&ifflmmmwe>miz 
mcr>mmz*-f&®®mmwmx'hz,. muz 
?ktmt ftmhmtiz\m-'$ft*ttLx^h. 06 

*ffc LT«4. 2MR«:#<*t»tm-. ^ct^f, 
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h 5 o 5 ? d vm&<ni] y-t ivwn's^tfi'- \- co$m 

e * * fi4 t i@£ &* { E3* $ ft** < & £ . 

[0038] mi a.zmg&w.w.ffith&wt&fcmi 
mrcmsfb ztizxo. mmmmm? 5 n>t><m 

«ftx*;Wf-»i. aT*JR*4V»ttR»$fl4 
fc**W(ciB»8fl»SfiiiB«»x*/P4sf-3&y?* < * 

[0039] fla^tij^^rt^-SrttfflUfcRKt 
fcWCti, &«^x*/l^-O^Ti&K±#. ffiffl) 

ifilf, ft«fcSfe 4x;M^-£fbNRfcff3 i 
fiCfcT^flBrifSBCik*^**. ftflnx* 
A'*-fci*fci»*T*4fc*>, <k 92ifll* { t#£>fi4x 

[0040] 07<i, ^^^fMBtt&lgaojgfc: 

[0041] E37C*t«CtJV»Ttt, ^ISOS?L3* J 
JBJfcSfLfcJEKl ac7)MWCM±v—M OSrfiStfS 
#■0*4. aihi^-M Oli, JSffil a<0^HBB8<0^ffl 
fcB**»Sfl49v*»M?tt5'-- h*»4>!jt-jT^S „ 

[0042] ±#mwm8iW<?)mmMt. x±is- 

h 1 OlittKl *Mm&m%HXtSi) % fflgil a 
ffizWffl Lfc X o -v t'f- v g y#?fc£ U M 

[0043] H8«, ^nco&tmmwm&tDmz 

i: 2tJ£*4 aKHcliHHf^tt L-T H4 . 
[0044] H8(C*tWC4JV^tt, *Bttf>a?L30* 
TFMSfutMl a^MIBlcffi*^- h 1 1 S- K Oft 
<tO*4. tt»a/-M lfcL »L3<0gi:«B'H&g 
Wftlla ££^4«f»Df 1 1 b fc , i <0«aBW* 1 
1 bfcr*fLT«lL"C»ttfefifc««i/-Ml let 

[0045] &fMBW8«ei«>ttmMrictt % ««f^- 

h 1 1 lifeM 1 a<WHffifc««SflTiJ 9 .Etla 
(mil3tf±$^tgr&X'i>, m.3frt>m&tffol]it& 

zkit&w £&mwmmcr)&%a)mzte. §m>- 
-hmi i czm^x'i&imiai 1 b^as^ ,r<?> 
fflfiwii i bott»7jti: *). ^mmmmmiA 
mzm o ftft* . ; fuc ± o ^fMEiw&mE^^ Ate 



1 0 0 4 6 ] frfc. ±J&O*5at0«C4J^-Cli. gftJO 

STT«git4ittJ:'), fSv^flET'SiS^ilL-Cf* 
jROSTOS: Wmmzft oZ'btfX'Zh. ffiRVWRbL 

x. ff. aw$. ma, jus*. «mt. bx. 9>n 

m>. mm. mmzt'otoiUhiittiz. 
[0 0 47 )ttz. Lm^mmizuwxii.. 
mmm^^-mtixmucv. u-v-m 

OflS<0x*;^-jlfc ixmixi>£\,\ 
1 0 0 4 8 ] sSrfc, ±Sl^)#lltt0«ctJ^-Cli, 

m\> mtmcvmz'if o %&(,zi>*m%mfnt 4 ; i 

* i T'§4. 

[0049] OT, *5KB&4i8^>'<0ia9t3ilflLfc 
*^>50t«tov^TKWf 4 . 

[0050] itfW8^(cti. H9 tc^-f «t 5 fc. ^Sco 
i£7L 3 jWB* SfutlSBoj^- h Sr Rfi«t3W>ttg 
Smm-l OcmgSOMttfti: U, ^<7)fii««c<7)|*lgl5 

izmmmmm? 5 $r es UT±f*ffl«5!si5is^fiifi!t; 
-rs. i^f*iia«(§siiatwtt^T-r^i3<7)^ 

WlttSfi*. ^x-t;H 35r^LTta* J ^5r^ 
OI*4*«»|ft$ft4. ^r-T/H 3C»^T 

is»t4>fut u - his 1 4 ix'mmummfs m 
[0051] zco&ftmummmi. mim&mi 
kiwi* vrnztiz t ^za^mmmtmrniz^ 
«»4)Wtai 5<wftt«Mt*fi, ^3ii smmz 

liffiWSIfP 4 TS^f 4. ifl{C«fcO. «SRfc^$«J: < 

sttffi«offia5-^x^-. wzLKtfhumx-Zh. 

[0052] Z<T>X 0 H9(CvtflTUt. tjS*>% 

4SffiC*«B£fi]M$-e\ x*A^P- 1 !a* { ^J 
SrfJfffl LT*«^^fflliiO»»4Ta0WfciftaS-fr4 
it* J T'#4. A^WS-^^tfDffiOjE^ffiW^JB 
8Brtl=felSIS'IS:fflM^aLTS«$^4 £ fc#?* 

4^. wfAMk LxmmtQmmm.^^mm 
j&^fflftsixj; 3 1 Lx^hm^xmmwm mm 
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[0053] 

[00 54] 5E<^sTU-^-7»>^<0fteS:*J^\ Ms 

y^**fcO»c i ofltftft ( 2 2y- i Jmx-im) 

%fet&SI8t*l^<0-fr3t. ■ *0«5rfcjBff* ( 1MHz, 0.5 

. zzizi o o s^oycoaisiTfiswsBaLT^ii 

T#!ti: ? V- *-#*>5WiW> !>tl, is- h 

[00553 

cor. «**ffdifc=Sr<»*Wt:. aasoa***^ 

[Hi] *^^*fflj8jjiii^s<om®«^^-r 



[S2] ia 2 izvkt±fomwmmw(r)mmx'h 
h. 

[03] t't- a y<oM^*tns: jjrfgwaa 

[04] mo^J^oflwoM^jpilttiflH-c* 

4. 

[05] *m<7>&mmmmw<7)m<?)mmini 
?mmmmm?b$>. 

[06] *^o4ftffl««!iajig<ostffi!wi?itffi 

Zmtmmmwmx'hi. . 

[07] ^BBco^frfflaaaaga^t ffico^^j 

[08j *wRniktmmmm^nmzm<?)mM 
&*tm®mmmx'h$>. 

i mmmmm 
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4 ftflc 

5 IBfflttBMift? 
6 
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9 ^bx-^gyneffi-R&i® 
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[023 
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